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1. INTRODUCTION {#ccr32633-sec-0001}
===============

This report presents the case study of a 2‐year‐old girl with heart failure whose residential care was interrupted by heavy snowfall. However, video teleconferencing with her family members facilitated the continuation of her treatment. This case suggests the importance of appropriate on‐site responses following a disaster.

Residential care refers to care provided at a patient\'s residence.[1](#ccr32633-bib-0001){ref-type="ref"} With a large proportion of high‐income countries achieving higher life expectancies, the primary center for chronic disease management is gradually shifting from acute care hospitals to communities.[2](#ccr32633-bib-0002){ref-type="ref"} Thus, residential care has become more important in high‐income countries. In Japan, residential care is provided by a team of health workers (eg, nurses and rehabilitation staff) led by primary care physicians, and the cost is covered by the national health insurance.[1](#ccr32633-bib-0001){ref-type="ref"} Japanese residential care primarily provides care for sick and vulnerable patients, including children with special care needs, frail seniors, and patients with life‐limiting illnesses such as end‐stage cancer and critical heart and pulmonary diseases.[1](#ccr32633-bib-0001){ref-type="ref"} To be eligible for residential care, the patients must be unable to go to clinics and hospitals by themselves. In most cases, patients' conditions are relatively stable or only gradually deteriorating, and thus, the patients do not require immediate hospitalization. However, given their underlying conditions, these patients are also likely to suddenly become sick or die (eg, from an infectious disease). Thus, health workers providing residential care are required to respond to the health concerns of patients and their families on a 24‐hour basis, and in some urgent cases, emergency visits to patients' residences and/or emergency patients' transfers to tertiary hospitals may be required. Under these circumstances, telemonitoring between home visits may improve the quality of residential care management and potentially enable timely intervention before a patient\'s condition deteriorates. The usefulness of telemonitoring has been studied, and in some cases, telemonitoring performed by residential care nurses has been proven useful.[3](#ccr32633-bib-0003){ref-type="ref"} Developing a solid framework to provide continued residential care is imperative to the safety of vulnerable patients, and this should include telemonitoring.

It is essential to recognize that residential care is subject to extrinsic factors, such as natural disasters. Disasters may impact transportation and communication infrastructure and reduce the number of available active health workers.[4](#ccr32633-bib-0004){ref-type="ref"} Postdisaster stresses may impair patients' health as well as healthcare provision.[5](#ccr32633-bib-0005){ref-type="ref"} Globally, more than 500 000 people died from 110 000 extreme natural disasters from 1997 to 2016, incurring over \$3 trillion in costs.[6](#ccr32633-bib-0006){ref-type="ref"} The frequency and severity of natural disasters are projected to increase with climate change.[7](#ccr32633-bib-0007){ref-type="ref"}

Previous studies have highlighted the importance of disaster‐related education for healthcare professionals and patients and their families, as well as the assessment of disaster vulnerability and risk inherent in local communities.[8](#ccr32633-bib-0008){ref-type="ref"} However, little is known about the possible disaster preparations that could reduce postdisaster health risks among patients receiving residential care. The effects of disaster on residential care differ by location, disaster type, and the type of healthcare system involved. Therefore, much of the existing evidence to develop appropriate management plans for specific postdisaster situations are based on case studies of specific disasters.

Presented here is the case of a 2‐year‐old patient with severe heart failure. The patient was initially referred to our clinic for end‐of‐life care, but her condition unexpectedly stabilized. Subsequently, she was provided long‐term care. Her residential care was partially interrupted due to unprecedented heavy snowfall, but a social networking service (SNS) helped the patient\'s family and health workers to communicate after the disaster.

2. CASE REPORT {#ccr32633-sec-0002}
==============

The patient is a 2‐year‐old Japanese girl with severe heart failure due to noncompaction of the ventricular myocardium and severe cardiac anomaly. She received pulmonary artery banding 6 days after delivery; subsequently, continuous injections of dopamine, dobutamine, furosemide, carperitide, and olprinone hydrochloride hydrate were used to control her condition. At 7 months old, a ductus arteriosus stent was implanted. Despite the treatment, her cardiac condition gradually worsened, and her family wished to spend the remainder of her life with her at their residence. At 12 months old, she was discharged to her residence and referred to our clinic, which is 30 km away (Figure [1](#ccr32633-fig-0001){ref-type="fig"}), for residential care. In Japan, residential care is generally only permitted for patients living within a 16‐km radius from the medical institutions in Japan. In her case, since there were no physicians who could provide pediatric residential care in their region, we were requested to provide residential care with the support from residential care nursing stations near her residence. The clinic staff initially examined her at home when she was 13 months old. She weighed 4675 g, and she was in poor condition due to edema and cyanosis. Her physical growth was stunted for her age, and she could not turn over or maintain a sitting position unaided.
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Since the primary goal of her care was to facilitate a peaceful end‐of‐life experience, the treatment was simplified to a continuous injection of olprinone hydrochloride hydrate from the peripherally inserted central catheter (PICC); oral administration of digoxin, pimobendan, tolvaptan, furosemide, and spironolactone; home oxygen therapy; and control of diet and water intake/output. Using the extent of her edema and hepatomegaly as the indicators, we regularly worked with her family to monitor her heart failure during home visits, so that they were able to recognize her condition and examine the catheter insertion point with the help of the residential care nurses. We also adjusted her oral medication, diet and water intake/output, and catheter insertion.

In addition, residential care nurses from a nearby residential care nursing station made daily visits to detect any changes in her condition, while physicians and pharmacists visited weekly. Visits by the physicians and residential care nurses often exceeded 1 hour. Physicians and residential care nurses not only evaluated the patient\'s health condition but also discussed the patient\'s growth and daily life. For example, physicians and residential care nurses advised on ideal indoor humidity and temperature, safe bathing methods, and diet. They also provided grief counseling and shared their thoughts about the meaning of the patient\'s life as a way to prepare for her death. Nursery teachers and rehabilitation staff visited monthly and provided developmental support. Information on the patient\'s condition and developmental process and her parents' anxiety was shared several times per week among the parents and health workers via an SNS‐embedded free video teleconferencing function, used extensively in Japan. The patient was also taken to her heart surgeon once a month to be evaluated and to make any medicine adjustments according to her heart condition. There had been no severe health failure deterioration for 1.5 years after discharge. However, there were repeated short hospitalizations once or twice per month to change her occluded PICC. When she was 21 months old, a right cervical central venous catheter was inserted after failure to change the PICC. By age two, her weight had increased to 6300 g, and she no longer had edema. She could turn over and maintain a sitting position unaided and was sometimes able to go out with her family.

In February 2018, Fukui Prefecture was impacted by blizzard conditions with 147 cm of snowfall (four times the normal average), resulting in 12 deaths in the prefecture and total impairment of the local road networks and transportation systems, although the Internet and telecommunications were maintained throughout the disaster. Because of the snowfall, the road network was mostly closed from February 6 to 15. The roads and transportation systems were partly available during the snowfall, but traffic jams were severe in many places. Nevertheless, we were able to drive at a low speed. Using the clinic\'s car, we visited the residences of a limited number of patients with severe and/or unstable conditions. Since the parking spaces at patients' residences could not be used due to heavy snowfall, we had to halt the car on the sidewalk. An additional accompanying staff member therefore stayed in the car during the visit. On February 16, normal operations resumed.

During the snowfall, the patient\'s parents and health workers frequently contacted one another via SNS to confirm whether there was a deterioration of her heart failure and carefully assess the need for home visits. Nurses from a residential care nursing station located close to the patient\'s residence were able to visit the patient\'s residence by car throughout the disaster period. Using SNS on tablet devices and laptop computers, the parents and the physician participated in video teleconferences supported by the residential care nurses on February 7 and 14. On February 7, the physician visually examined the patient\'s condition to determine whether her body weight had increased or the reading on the oxygen monitor had decreased and evaluated that the patient did not have respiratory distress, cough, or weight gain, which would suggest heart failure deterioration. However, there was a suggestion of inflammation at the catheter insertion site. Therefore, the physician judged the patient\'s heart condition to be stable but prescribed antibiotics. The pharmacy was located a long distance from the patient\'s house in Fukui City. Thus, due to the harsh weather and road conditions, the pharmacist was unable to directly visit the patient\'s residence for a week. On February 7 (day 2 of the snowfall), a few roads were available for driving, and the patient\'s father managed to drive to Fukui City to meet the pharmacist and was thus able to obtain additional medication. On February 14, the physician remotely checked the color of the catheter insertion site on her neck to examine whether inflammation was present and instructed the residential care nurse to change the dressing via video teleconference on a laptop computer. Fortunately, there was no exacerbation of hepatomegaly or edema during this period.

3. DISCUSSION {#ccr32633-sec-0003}
=============

In this study, the health of a patient with severe heart failure did not worsen despite a partial interruption of residential care during the unprecedented snowfall. The condition of patients with severe diseases often deteriorates due to disasters, which could lead to further deterioration. Thus, it is meaningful to consider the reasons for this patient\'s condition remaining stable.

The most probable reason for this patient\'s stability was that the patient\'s family worked with health workers and used SNS to ensure continuity of care during the snowfall, taking advantage of the fact that SNS communication infrastructure allowed for continuous communication during the snowfall. Furthermore, this would still be the case even if it were other infrastructure, such as water or electricity affected. Thus, the health workers were able to regularly examine the patient\'s condition. During disasters, the usual forms of communication are often interrupted, but SNSs may facilitate uninterrupted communication between physicians and patients as well as timely intervention by physicians when necessary.

Regular SNS use during residential care in nonemergency situations may become an effective disaster preparation mechanism. In ordinary circumstances, SNS may decrease communication barriers between physicians and patients' families.[9](#ccr32633-bib-0009){ref-type="ref"} Indeed, for this specific patient, SNS was used as a daily tool by her parents and health workers without consideration for potential disasters. However, as shown in the case report, regular use of SNSs could be considered a part of disaster preparation. It can function as a backup system if physicians are unable to visit their patients. Few previous studies have reported similar incidents, so the results of this case study may provide unique and important lessons for preparing for a disaster. Particularly, this report suggests that familiarity with SNS among physicians and patients' families during regular care facilitates residential care triage during a disaster.[10](#ccr32633-bib-0010){ref-type="ref"} It is specifically important to identify the factors affecting SNS use, such as the proximity of a residential care nursing station to the patient\'s residence and the level of digital literacy among patients.

Social networking service has another advantage for residential care in disaster situations. In general, during disasters, the overall capacity of health services is likely to decline.[11](#ccr32633-bib-0011){ref-type="ref"} This, along with the fluctuation of infrastructure and lack of resources, as well as postdisaster stresses, impairs patients' health and well‐being.[11](#ccr32633-bib-0011){ref-type="ref"} Thus, to provide basic care to all patients in need, proper triage is imperative.[12](#ccr32633-bib-0012){ref-type="ref"} SNSs would enable examination and provision of interventions over long distances, potentially reducing the number of patient visits.

Recent estimates indicate that average snowfall will decrease as global warming progresses, although the frequency of localized heavy snowfall will not change much.[13](#ccr32633-bib-0013){ref-type="ref"} Therefore, preparations for heavy snowfall are likely to become more difficult worldwide, particularly in regions that do not experience routine snowfall. Consequently, unexpected local heavy snowfall will continue to create hazardous situations impacting local residential care like in this case. Given the global increase in natural disasters and the enhanced need for residential care,[14](#ccr32633-bib-0014){ref-type="ref"} the lessons learned in this case need to be widely disseminated among residential care health workers. In our clinic, this case triggered the launch of a disaster countermeasure department, and clinic staff members have taken steps to prepare for disasters, including visualizing patient information on a map, creating a ventilator list, and updating patient information monthly.

From a financial perspective, the Japanese government\'s Ministry of Health, Welfare, and Labor promotes residential care because it is considered less costly than regular hospitalization.[1](#ccr32633-bib-0001){ref-type="ref"} In Japan, both depopulation and population aging have been rising.[15](#ccr32633-bib-0015){ref-type="ref"} Such rapid demographic change requires a fundamental overhaul of the healthcare system. In such a context, an increasing number of patients will need residential care in the future. The Japanese population is often affected by major natural disasters; thus, an appropriate plan to mitigate their health effects on residential care is required.

In conclusion, the health of the patient with severe heart failure did not worsen during the heavy snowfall despite the partial interruption of residential care. In residential care, daily use of communication tools, namely SNS, by health workers and patients and their families is important for disaster preparation. Since the average life expectancy has been globally on the rise, the importance of residential care has become apparent in many countries. Moreover, the incidence of extreme weather events, including snowfalls, has been on the rise because of climate change. Given that SNS is heavily used all across the world, the lessons of this report can be used to mitigate the aftermath of various types of disaster in the future.
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